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Biotechnology has allowed the development of completely new products from health to food industry. The 
quality of the process since cell culture until formulation is crucial in their application. Nowadays, almost all 
biological products are still produced entirely in batch mode, which brings some drawbacks that can be 
overcome, operating in continuous mode. The continuous downstream processing can bring many advantages 
such as: automation and integration of unit operations, lower operator interaction with the equipment and 
consequently lower chance of errors; possibility of recycling buffers and auxiliary material; improvement of 
product quality, due to the greater uniformity of the process time; and increase of the process productivity. 
The usage of aqueous two-phase systems (ATPS) have been proven as an efficient operation for the 
clarification and purification of biological products, but despite this fact ATPS have had a limited use at large 
scale. On the one hand, ATPS extraction uses aqueous solutions that provide an ideal environment for 
biological molecules, on the other, the high salt concentrations and the cost of some polymers are the main 
drawbacks that make this process less cost-competitive comparing with others; however, the majority of ATPS 
extractions are still done in batchwise mode. 
 
Oscillatory flow reactor (OFR) is a type of tubular/channel reactor that has been used in processes as liquid-
liquid reaction, polymerization, flocculation and crystallization. One of the most important features of this type of 
reactor is the uniform mixing that is provided by the combination of the periodically spaced restrictions and the 
oscillatory motion of the fluid. Therefore, the continuous mode and the particular characteristics of OFR could be 






Figure 1 – Continuous ATPS extraction apparatus (a) and oscillatory flow reactor detail (b). 
 
 
In this work, the properties of different polymer-salt ATPS operated in a continuous oscillatory mode are being 
studied and compared with the batchwise type, highly described in the literature. The OFR will then be explored 
for the continuous ATPS extraction as a primary clarification step in the purification of food enzymes and 
antibodies, Yields and the purification factors obtained with the OFR will be compared with the batchwise 
operations, envisaging a more cost-effective process. 
 
